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FOREWORD 

This Indian Standard (Part 5 ) (First Revision ) was adopted by the Bureau of Indian Standards 
on 7 June 1989, after the draft finalized by the Physical Methods of Test Sectional Committee 
had been approved by the Textile Division Council. 

This standard, which was first published in 1970 ( as Part 4 ), has been revised to incorporate 
changes on the basis of experience gained during its use. 

In the preparation of this standard, due weightage has been given to the testing practices 
followed in the country in this field. Assistance has been derived from ASTM Designation: 
D 885-1981 'Standard methods of testing industrial filament yarns, tyre cords, and tyre cord 
fabrics made from man-made organic-base fibres', issued by the American Society for Testing and 
Materials, USA. 

This standard (Part 5) forms a part of the series of standards under the title 'Methods of test for 
tyre yarns, cords, and tyre cord warpsheets made from man-made fibres'. The other parts under 
the series are: 

IS 4910 ( Part 1 ) : 1989 Definition of terms 

IS 4910 ( Part 2 ) : 1989 Linear density 

IS s 4910 ( Part 3 ) : 1989 Load and elongation characteristics 

IS 4910 ( Part 4 ) : 1989 Dip pick-up 

IS 4910 ( Part 6 ) : 1989 Wet contraction and wet contractile force 

IS 4910 ( Part 7 ) : 1989 Heat degradation 

IS 4910 ( Part 8 ) : 1989 Thickness 

IS 4910 (Part 9) : 1978 Sampling for tyre yarns, cords and tyre fabrics made 

from rayon 

IS 4910 ( Part 10 ) : 1989 Creep 

IS 4910 ( Part 11 ) : 1989 Commercial mass 

IS 4910 (Part 12) : 1989 Sampling for tyre yarns, cords and tyre cord fabrics made 

from polyamide 

IS 4910 ( Part 13 ) : 1989 Static adhesion of textile tyre cord to vulcanised rubber 

Clauses 3.1 and 6.2 call for an agreement between the buyer and the seller. 

In reporting the result of a test made in accordance with this standard, if the final value, observed 
or calculated, is to be rounded off, it shall done in accordance with IS 2 : 1960 'Rules for rounding 
off numerical values ( revised)*. 
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1 SCOPE 

1,1 This standard ( Part 5 ) prescribes method 
for determination of heat shrinkage and heat 
shrinkage force developed in nylon ( polyamide ) 
tyre yarns and cords when exposed to elevated 
temperature under a standard pre-tension of 
4*4 ± 0'9 mN/tex. This standard is applicable 
to nylon ( polyamide ) tyre yarns and cords 
taken from cheeses, cones, bobbins, spools or 
tyre cord warpsheets. In case of tyre cord 
warpsheets, the cords shall be removed from 
the warpsheets for testing. 

2 SAMPLING 

2.1 Samples from the lot shall be drawn so as 
to be representative of the lot. Sample drawn 
in accordance with the procedure laid down in 
the relevant material specification or as agreed 
to between the buyer and the seller shall be 
held to be representative of the lot. 

3 CONDITIONING OF TEST SAMPLE 

3*1 Unless otherwise agreed to between the 
buyer and the seller, the test samples shall be 
conditioned to a state of moisture equilibrium 
from dry side in standard atmosphere at 65 ± 2 
percent relative humidity and 27 ± 2°C tempe- 
rature. A standard temperature of 20 ± 2°C 
may also be used provided it is declared in the 
test report. 

,OTE — When a test sample under zero tension has 
ueen left in such a way as to expose, as far as possible, 
ail portions of it to the standard atmosphere for 24 hours, 
the test sample shall be deemed to have reached a state 
of moisture equilibrium. 

4 APPARATUS 

4.1 Mounting Device 

The device shall be such that a test specimen of 
at least 250 mm length can be mounted on it 
with ' ne of its ends in a fixed clamp under 
desii - dead weight tension and exposed to a 
tempei vtv re of 150 ± 2°C, 160 ± 2 C or 
175 d- *''(.• as the case may be. It shall be 
proviv d ith means for: 



a) measuring the heat shrinkage percentage 
directly or the initial and final lengths of 
test specimen to an accuracy of 1 mm 
during exposure to a high temperature 
in case of heat shrinkage test, and 

b) attaching one clamp to a strain gauge 
or mechanical device capable of indi- 
cating tension to an accuracy of 1 g 
without any significant changes in the 
length of the specimen in case of heat 
shrinkage force test. 

5 PROCEDURE 

5.1 Mount the conditioned test specimen on the 
mounting device under a standard pre-tension 
of 4*4 ± 0'9 mN/tex. Note the original length 
of the test specimen for heat shrinkage test and 
initial tension in the case of heat shrinkage force 
test. 

5.2 Expose the test specimen as mounted above 
to a temperature of 150 ± 20°C, 160 ± 2 e C or 
175 ± 2°G ( as agreed to between the parties) 
and keep it in this position until change in 
shrinkage/shrinkage force in the test specimen 
in 1 minute interval is not more than 5 percent. 
Note the final length or force, as the case may 
be, while the specimen is still exposed to higher 
temperature- 

5 S 3 Take at least 5 readings. 

5.4 Calculate the heat shrinkage and heat 
shrinkage force as follows: 



a) Heat shrinkage, percent 



X 100 



where 

a — original length of the specimen, and 

b -■- final length of the specimen. 



b) Heat shrinkage force 

in mN/tex 



fi-f* 



i 
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where information; 

fi = final tension in mN developed in the a ) Type of material, 

specimen, 

/.."..... * T . , . b) Elevated temperature used, 

y a = initial tension in mN in the specimen, 

and c) Heat shrinkage, 

t = linear density of tyre yarn or cord in d j Heat shrinkage force, 

tex. 

e) Number of tests, and 
6 REPORT 

f ) Temperature used for conditioning, that 
6.1 The report shall include the following is, 27 ± 2°C or 20 ± 2°C, 



Standard Mark 

The use of the Standard Mark is governed by the provisions of the Bureau of Indian Standards 
Act, 1986 and the Rules and Regulations made thereunder. The Standard Mark on products 
covered by an Indian Standard conveys the assurance that they have been produced to comply with 
the requirements of that standard under a well defined system of inspection, testing and quality 
control which is devised and supervised by BIS and operated by the producer. Standard marked 
products are also continuously checked by BIS for conformity to that standard as a further safe- 
guard. Details of conditions under which a licence for the use of Standard Mark may be granted 
to manufacturers or producers may be obtained from the Bureau of Indian Standards. 



Bureau of Indian Standards 

BIS is a statutory institution established under the Bureau of Indian Standards Act 9 1986 to promote 
harmonious development of the activities of standardization, marking and quality certification 
of goods and attending to connected matters in the country. 

Copyright 

BIS has the copyright of all its publications. No part of these publications may be reproduced in 
any form without the prior permission in writing of BIS. This does not preclude the free use, in 
the course of implementing the standard, of necessary details, such as symbols and sizes, type or 
grade designations. Enquiries relating to copyright be addressed to the Director ( Publications ), 
BIS. 

Revision of Indian Standards 

Indian Standards are reviewed periodically and revised, when necessary and amendments, if any, 
are issued from time to time. Users of Indian Standards should ascertain that they are in 
possession of the latest amendments or edition. Comments on this Indian Standard may be sent 
to BIS giving the following reference: 

Doc : No. TDG 1 ( 2422 ) 
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